SPECIFICATION 
TITLE 

"BURNER MECHANISM FOR A ROTARY KILN" 
BACKGROUND OF THE INVENTION 

The invention involves a burner mechanism for a rotary kiln for the production of 
cement clinker from raw meal, with a burner lance movable in an axial direction, which 
extends through the stationary kiln outlet housing into the rotary kiln end. 

At standard cement clinker production lines, calcined raw meal is burnt to cement 
clinker in the sintering zone of a rotary kiln by means of a burner lance extended through the 
kiln outlet housing creating a flame by means of fuel combustion. The red hot cement clinker 
is discharged through the kiln outlet housing onto a clinker cooler, in most cases grate 
coolers, and will be cooled down. In modern cement clinker production lines, the hot cooler 
air collected in the kiln outlet housing is utilized twofold. First, the hot air used as secondary 
air for the kiln firing and second, as tertiary air for a secondary firing system in the calciner 
stage installed according to the material flow upstream of the rotary kiln (brochure No. 7-330 
KHD Humboldt Wedag AG, page 4 and 5). 

The secondary air, which changes flow direction upon entering the kiln outlet end 
through the stationary kiln outlet housing from below, is loaded with cement clinker dust and 
has a high temperature of 1,100° C and higher. Therefore the kiln outlet housing, and 
especially the burner lance, is exposed to a high mechanical abrasive and thermo/chemical 
wear. There are cases where the lifetime of a burner lance is extremely short, even if the 
burner lance is coated with heat resistance material and has a cooling system. An exchange or 
replacement of the burner lance requires interruption of the kiln operation and consequently 
an interruption of the whole cement clinker production line. 



SUMMARY OF THE INVENTION 

The invention has as one of its benefits, to provide a burner mechanism to be used 
with a burner lance for a rotary kiln for the production of cement clinker, which will extend 
the lifetime of the burner lance. 

With the invented burner mechanism, a removable and replaceable burner protection 
shield is located at a distance under the burner lance, which means the burner protection 
shield extends similarly to the burner lance, through the kiln outlet housing into the rotary 
kiln, from which the red hot clinker discharges through the kiln outlet housing onto the 
clinker cooler. Especially the bottom side of the burner lance is protected with the burner 
protection shield against the abrasive dust laden secondary air flowing from below towards 
the underside of the burner. Furthermore the protection shield protects the burner lance from 
the extreme heat radiation from the red hot cement clinker. 

Due to the protection shield, it is possible to increase the life time of the kiln burner 
lance to up to a year. 

A special feature of the invention is the fact that the burner protection shield is 
equipped with its own carriage device which makes it movable parallel to the burner lance. 
Once the protection shield is worn out it can removed from the kiln outlet housing and 
replaced with a new one. With this feature, the burner lance operation and the operation of the 
whole cement clinker production line does not have to be interrupted. 

To secure the protection of the cylindrical burner lance, the width of the protection 
shield is greater than the diameter of the burner lance with the advantage that the burner lance 
is not exposed to the hot air current and radiation. 

The burner protection shield is made of heat resistant material. Furthermore the 
protection shield features at least one cooling channel to introduce a cooling media, for 
instance cooling air. The heated up cooling air exiting the protection shield will be mixed 
with secondary air flowing into the rotary kiln or can be vented outside of the kiln hood. 

The invention and the special features and advantages are being described using the 
schematic figures attached. 



BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 illustrates a burner mechanism embodying the principles of the present 
invention with a protection shield, in a side elevational view. 

FIG. 2 illustrates a cross section of the burner device of FIG. 1 taken generally along 
the line II-II. 

FIG. 3 illustrates in detail an enlarged cross section of the burner protection shield of 

FIG. 2. 

FIG. 4 illustrates a cross section of the burner protection shield, in an embodiment of 
the invention, taken generally along the line IV-IV of FIG. 3. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

In FIG. 1 , an outlet end of a rotary kiln (10) of a cement clinker production line is 
surrounded by a stationary kiln outlet housing (11). A complete system for manufacturing 
cement clinker is shown and described in U.S. Patent Nos. 6,626,662; 6,254,382 and 
6,444,026, the disclosures of which are incorporated herein by reference. From the kiln outlet 
the red hot cement clinker (12) falls through the kiln outlet housing (11) down to the not 
shown clinker cooler. From the clinker cooler, hot cooler air laden with clinker dust flows as 
secondary air (13) through the stationary kiln outlet housing (11) into the rotary kiln (10). The 
rotary kiln (10) will be heated by a flame coming out of a burner lance (14) which extends 
through the outlet housing (11) into the kiln end. The burner lance can be moved in the axial 
direction with a movable carriage (15) mounted on rollers. 

Positioned at a distance below and parallel to the burner lance (14) is an exchangeable 
(removable and replaceable) burner protection shield (16), which is similar to the burner 
lance, extends through the kiln outlet housing (1 1) into rotary kiln (10). The protection shield 
(16) which is movable parallel to the burner lance (14) by its own carriage (17) protects the 
burner lance (14), especially at the bottom part, against the flow of the hot clinker dust laden 
secondary air (13), as well as against the radiation of the red hot cement clinker (12). This 
prolongs the life time of the burner lance considerably. 

In FIG. 2 it can clearly be seen that a width (S) of the burner protection shield (16) is 
advantageous greater than a diameter (L) of the burner lance (14) and therefore the lance (14) 
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is located at the -draft side of the of the protection shield with regard to air flow and heat 
radiation. 

As shown in FIG. 3, the burner protection shield (16) is comprised of heat resistance 
material (18) or coated with this material. This heat resistance material (18) can contain a 
metallic reinforcement (20). Furthermore it can be seen in FIG. 3 that the protection shield 
(16) has at least one cooling channel (19) for passage of cooling media, for example, cooling 
air. The cooling air passing through the cooling channel (19) of the protection shield (16), 
heats up, and flows out the right end of the protection shield as heated air into the rotary kiln 
(10) and mixes with the secondary air. 

Alternatively, as shown in FIG. 4, to decrease false air and improve fuel efficiency, 
channel (19) can be re-directed back to the left and out of the kiln outlet housing (11) through 
the central segments (21) of the cooling channel (19). 

As is apparent from the foregoing specification, the invention is susceptible of being 
embodied with various alterations and modifications which may differ particularly from those 
that have been described in the preceding specification and description. It should be 
understood that we wish to embody within the scope of the patent warranted hereon all such 
modifications as reasonably and properly come within the scope of our contribution to the art. 
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